S1. 2D HMQC NMR spectrum of 1 in CD2Cl2 at 298 K: A D C B E HNMe 2 S2. Structure of compound 1, fitting NMR spectra S1, 3-5 and mass spectroscopy analysis. R = CH2CH2CH2NEt2 A B C D+E S3. Variable temperature 1 H NMR spectra of 1 in CD2Cl2:
S4. 1 H NMR spectra of 1 (top, in red) and HOCH2CH2CH2NEt2 (bottom, in blue) in CD2Cl2 at 298 K:
S5. 13 C NMR spectra of 1 (top, in red) and HOCH2CH2CH2NEt2 (bottom, in blue) in CD2Cl2 at 298 K: S6. Low-temperature 1 H NMR spectrum of 2 at 228 K: S7. The 3D structure of 2 from geometry optimisations using semi-empirical PM6 calculations (Gaussian 09, colour key: gallium -pink, chlorinegreen, oxygen -red, nitrogen blue, carbondark grey, hydrogenlight grey). Gallium and nitrogen atoms separated by 2.13 Å are shown as bonded in the geometry below in order to illustrate the formation of two nonplanar five-membered cycles. The distance between Ga and O atoms is 1.88 Å:
S8. Attempted routes to isolate a monomer of 1 S9. Extended experimental. Attempted routes to isolate a monomer of 1 ROUTE 1: Synthesis of [Ga(Cl)(N(SiMe3)2)2]. A hexane solution of LiN(SiMe3)2 (0.50 g, 29.0 mmol) was added to a stirred solution of GaCl3 (0.26 g, 14.9 mmol) in hexane (40 cm 3 ) at -78 °C. The reaction mixture was left to stir for 24 h. The solvent was then removed under reduced pressure to give a colourless oil. The colourless oil was vacuum distilled at 160 °C at 1 × 10 -3 Torr and stored in a glovebox. Yield = 0.34 g, 46%. 1 H NMR: 0.07 (s, 18H, -N(Si(CH3)3)2. 13 C{H} NMR: 1.0 -N(Si(CH3)3)2.
ROUTE 2:
Reaction of [Ga(Cl)(N(SiMe3)2)2] with 2 eq. of HOCH2CH2CH2NEt2. A hexane solution of [Ga(Cl)(N(SiMe3)2)2] (0.10 g, 1.9 mmol) was added to a hexane of HOCH2CH2CH2NEt2 (0.05 g, 0.38 mmol) in a glovebox. The solution was allowed to stir for 2 hr, after which the silylamine by-product was removed under reduced pressure yielding the product as a pale-pink oil, in very low yield. Storage at -30 °C did not yield crystalline material. was added dropwise to a hexane solution (10 cm 3 ) of HOCH2CH2CH2NEt2 (0.5 g, 3.8 mmol).
The solution was allowed to stir for 2 hr, after which solvent was removed under reduced pressure yielding a white solid. This white solid formed a slurry on addition with a minimum amount of hexane (15 ml) which was added to a cooled (-78 °C) hexane (40 cm 3 ) solution of GaCl3 (0.33 g, 1.9 mmol). This mixture was allowed to reach room temperature with stirring.
After stirring for 2 hr, the mixture was filtered, and the filtrate concentrated under reduced pressure yielding a pale-yellow oil. Storage at -30 °C did not yield crystalline material. 1 H . The solution was allowed to stir for 2 hr, after which the methylamine by-product was removed under reduced pressure yielding the product as a pale-yellow oil, in very low yield.
The oil was sublimed under reduced pressure, yielding a pale solid forming on the sublimation probe. 1 H NMR δ/ppm (C6D6) 25 °C: inconclusive. 13 C{ 1 H} NMR δ/ppm (C6D6) 25 °C:
inconclusive. S10. UV-Vis absorption measurements of the gallium oxide thin films were carried out between 200 and 1000 nm. All films showed a slight shift in the adsorption edge towards the visible relative to a plain glass substrate. The gallium oxide films were extremely absorbing in the UV region (350-250 nm). S11. Raman microscopy was used to investigate the films. There was little Raman scattering observed in all cases, with the most prominent peak values included in the figure. However, no evidence of carbon contamination, which could possibly result from the decomposition of the alkoxide backbone, was observed in any of the spectra.
S12.
A histogram showing the variation of the grain sizes within an annealed film is presented (sample size > 100, Standard Deviation = 19.1). S13. SEM in the side-on mode was used to measure the film thickness, which was found to be ~10 µm thick, with a uniform nature along the length of the edge of the glass substrate.
